
sponBibility are : (1) That the court has no more right
in law to set up a special test of responsibility in a case
of mental disease than to set up a particular chemical
test in a case of poisoning ; (2) to do this is to give
important evidence to the jury without permitting the
evidence to be cross-examined or contradicted ; (3) the
evidence so given is bad, for the test is wrong in fact
and is based on unsound psychology ; (4) it can be
made decently workable only by construing it in an
unnatural sense and ordaining that words which say
one thing clearly shxi.ll mean another thing obscurely,and (5) the court makes no provision to secure impar-
tial scientific evidence, but requires, or allows, the
parties iu the case to ransack the medical highways
and byways to obtain contradictory evidence with
which to confound a jury ignorant of its meaning.
What usually happens is really a condemnation of the
present system ; for after a person about whose mental
condition there is some doubt is condemned to death,
then competent medical knowledge is summoned to
give the impartial help which should have been given
at the trial,— to undo privately what has been done
publicly. Lawyers think medical men are too ready
to discover insanity, and from the conflicting evidence
which is brought out iu a given case they are too apt
to conclude that there is no such thing as exact medi-
cal science or exact medical honesty.

Dr. Maudsley protested against the lamentable ex-

travagances of the latest school of criminology. A
criminal nature which is degenerate is one thing ; but
to say that all criminals are degenerate and bear the
stigmata of degeneracy is another and a false thing.
External circumstances should be taken into the ac-
count concerning criminals; and as to degeneracy
much has been done lately to take away its definite
meaning by making it cover all sorts and degrees of
deviation from an ideal standard of thinking aud feel-
ing.
THE RED BLOOD-CORPUSCLE IN LEGAL MEDICINE.
Dr. M. C. White, of New Haven, iu an elaborate

paper on the micrometry of the corpuscles found in
blood-stains and on other data for the diagnosis of sus-

pected stains8 reaches the following conclusions:
" (1) That in favorable cases, blood-stains cau be

so treated that reliable measurements [of the globules]
and credible diagnosis of their origin can be given.
" (2) That if error occurs on account of imperfect

restoration of the form and diameter of the corpuscles
obtained from a stain proved (by the guiacum test, the
spectroscope, aud the production of hemiu crystals) to
be blood, the error, if any, will be to make human
blood appear like that of one of the inferior animals,
and never to mistake the blood of the ox, pig, horse,
sheep or goat for human blood.
" (3) lu general, when a stain has been proved to

be blood by the above tests, it may be decided cer-

tainly whether it is or is not mammalian blood. So,
also, a Btain from the blood of the ox, pig, horse, sheep
and goat may be distinguished from human blood ; thus
confirming the claim of an accused person that his
clothes are not stained with human blood. This neg-
ative testimony is certainly quite as important in many
cases as testimony inculpating a prisoner." Lastly, the expert can say, when the average of a
suitable number of corpuscles from a blood-stain cor-
responds with the average of the measuremeuts of
• Medico-Legal Journal, March, 1895, p. 419.

fresh human corpuscles, that the stain is certainly not
from the blood of the ox, pig, sheep or goat ; and in
other cases he can say, with great certainty, that a

given stain is not human blood."

Reports of Societies

BOSTON SOCIETY FOR MEDICAL IMPROVE-
MENT.

J. Q. MUMI'ORD, M.Ü., SECRETARY.

Regular Meeting, Monday, November 18, 1895,
Dr. C. J. Blake in the chair.

ANATOMICAL SPECIMENS.
Dr. Goldthwait : I brought this specimen as it

illustrates a condition we very rarely have the oppor-
tunity of demonstrating. This is a section of the
spine taken from a child who had caries of the spine
with double psoas abscesB. The abscess pointed on
one side aud was opened, and later on a second abscess
developed on the other side. On pressure over the
second abscess the pus was discharged through the
sinus on the other side. The patient died of generaltuberculosis. The point of disease is very evident.
The interesting feature is that the two abscesses com-
municated directly through the vertebra. Here is the
point : when the autopsy was performed, pressure on
this side squeezed the pus through this siuus directly
through the vertebra to the other side, and was then
discharged into the pelvis. The opening, you see,
goes through just iu front of the cauda equina.
Dr. D. A. Sargent, of Cambridge, by invitation,

preseuted a paper on

THE HARVARD SUMMER SCHOOL OF PHYSICAL TRAIN-
ING : ITS AIMS, ITS METHODS AND ITS WORK.1
President O W. Eliot : I hardly know any man

in this country who has been connected with the de-
velopment of au educational subject that has greater
reason than Dr. Sargent to be content with the prog-
ress of his subject during the last twenty years. The
change in our institutions of education in regard to
the protection and cultivatijn of the physical powers
is simply marvellous. I remember distinctly that in
my youth it was an open question whether it was quite
respectable to go to the best gymnasium iu the city.
When I first took boxing lessons as a young man, per-
haps twenty years of age, it was uot a perfectly repu-tahle thing to do. Now almost every college, whetherformen or women, haB a gymnasium, and almost every
Young Men's Christian Association situated iu a cityhas a gymnasium. There are many colleges which
spend more on their gymnasium than they do on their
chapel. Wheu I lately visited the Woman's Collegeof Baltimore — an unsectarian college created within
the last eight years by persons belonging to the Meth-
odist Episcopal Church— I noticed that it coutained
the best and best-administered arrangements for the
physical training of women that 1 had ever seen.
This change in the desires and aims of American
society aud in the methods of educational institutions
has been, we may fairly say, a very rapid oue ; and
one of the men who haB most promoted it is Dr.
Sargent. As I listened to his paper I thought once or

1 Seo page 181 of tho Journal.
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twice that his zeal rather outran his patience. I think
he may confidently look forward to other great im-
provements in the bodily training and hygienic educa-
tion of young Americans, both men and women.

There were one or two points at which my mind
rather staggered as I listened to Dr. Sargent's propo-
sitions. For example, I do not like to hear recre-
ation spoken of as a matter of duty. To my think-
ing that view of it takes away something of the
recreative quality. I believe that in physical training
and exercise there should always bo a high degree of
enjoyment, and that if the enjoyment is not attained,
there is something wrong in the nature of the training
or exercise. I am sure that intellectual work should
be enjoyable and should promote happiness, aud that
the intellectual work which is not enjoyed is not per-
formed under right conditions. The same principle
seems to me to apply to every bodily exercise which
can fairly be called recreative. Then I am afraid that
I cannot accept entirely the doctrine that a strenuous
and productive intellectual life is to be founded, as a

rule, on a strong heart, strong lungs, aud a well de-
veloped muscular system. It seems to me that wide
experience casts grave doubt on that proposition. I
have known many men of great intellectual powers
productively used through a long life who had not
robust bodies, aud particularly who had not strong
muscles. I am inclined to believe, therefore, that the
connection between physical vigor aud the intellectual
life is something we are tempted in these days to
exaggerate.

1 wish it could be discovered how to train the ner-
vous system to greater accuracy and endurance. I
was much disappointed a few days ago when I went
to Professor Bowditch aud Dr. George W. Eitz with
the question, Can children or young people be trained
so as to improve their time-reaction ? for both these
experts told me that it was not sure that the time-
reaction could be improved by training after the person
under training had come to understand the use of the
testing apparatus. I have noticed that there is a great
difference in children and adults in regard to their time-
reaction, aud that a quick time-reaction is intimately
connected with what we call alertness. Now I do not
know that there is any quality more important for
success in life than alertness — the power of givingiustautaneous aud intense attention. After all the
atteution which has beeu giveu to psychology and
to mental and physical training, it seemed to me rather
discouraging that we could not be sure of being able
to improve the time-reaction in any individual. Tho
constancy of the personal equation in astronomical
observers tends to the Bame conclusion ; but oue mighthave hoped that this personal equation could be im-
proved by practice begun in youth. I should like to
anticipate that in the future we should not dwell so
œuch ou muscular training, and more ou the wise
treatment of the digestive orgaus and of the nervous

centres, with the intention to develop the endurance
and toughness which the tension of modern civilized
hfe makes necessary to success.

1'he experience of our modern athletes proves, 1
think, that an exaggerated training of the muscular
system stunts or temporarily obscures the intellect.
Ihe bodily exhaustion which follows muscular exercise
!" "-'ghly competitive sports prevents intellectual activ-
y» It is fortunate if it does .not prevent sleep and
ause general nervous irritability. Every man is con-

siderably influenced in such matters by his own per-
sonal experience. I have always had a fair amount of
muscular strength ; but the chief value of this strength
to my intellectual life has been that muscular exercise
calmed my nervous system and enabled me to endure
nervous strains better than many of my contemporaries
who had but little muscular development. A moderate
amouut of muscular exercise in the open air, such as
one gets in riding, rowing or sailing, corrects nervous

irritability and exhaustion. If one has uot the muscles,
one cannot get the corrective. In short, a moderate
muscular development acts as a sort of balance-wheel
to the nervous spring which drives the intellectual life.

Dr. Sargent laid no special stress on the remedial
quality of gymnastic training, although he mentioned
it. In the case of students, both male and female, 1
think that side of the subject needs to be carefully con-
sidered. Nobody can look at a large collection of
photographs or diagrams of the bodies of young men
and women of the present day without feeling very much
discouraged about the physical prospects of our race, so
very small is the proportion of well-shaped and well-
developed bodies. The immense majority have grave
defects of form which clothing does much to conceal.
The results of proper exercises in correcting some of
the gravest defects — as, for instance, curvature of
the spine — are, however, very encouraging. With
intelligent direction and perseverance sure improve-
ment can be depended on in all cases except of the
extremest. I feel strongly, however, that this reme-
dial side of the subject is one that should receive more
attention, especially from physicians, whose duty it
should be to detect such defects iu the children under
their care, and to apply at an early age the approved
means of gradual improvement. Such reformatory
measures should not bo delayed until the college age,
but should be beguu even in the elementary schools.
They involve paying attention to the individual pupil,
to Ins individual defects of body aud mind, and to the
specific remedial processes for those defects. So long
as the methods of our schools take cognizance of
children en masse, without paying attention to the
individual, aud seek for a pupil-product as uniform as

possible instead of a pupil-product as diverse as pos-
sible, our schools will not have the right aim in this
matter of correcting bodily defects. 1 cannot help
agreeing with Dr. Sargent that the highest office of a

physician is to prevent disease, aud remedy or mitigate
congenital defects aud evils.
Prof. N. S. Siialer: It has been my duty for a

number of years — aud pleasure always—to have a

close look to the system of our Summer School. I
remember the fear which beset me when it was pro-
posed to start instruction iu physical training. I par-
ticularly feared the effect that would come from having
men and women together in these classes. I figured
to myself the kind of people who would come to such
a place. I expected many " cranks

" and some people of
doubtful quality. I expected trouble. 1 have watched
very closely the work done under Dr. Sargent in the
ten years it has been doing. 1 have to confess to him
that for some years 1 watched it even by setting
people to look carefully when I was not there. In
that whole time, out of those 580 or so students, I
have never beeu able to find oue suspicious case.
There have beeu people in other parts of the Summer
School we have had to send away for Bexual immoral-
ities ; but in this school — though men and women,
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most of them young, from all parts of the country
are trained together; people who come to us with ik
kind of moral certificate, no evidence except their ap
pearauce — I have never been able to find so much ai

a look to criticise ; and Dr. Sargent will warrant mi

in the statement that 1 have spent the aggregate ol
many days standing in the background and watching
these people. I cauuot account for the fact that witli
men and women iu the heyday of life, brought to-

gether in the jumble of physical exercise, that there
should not be some sign of trouble ; but no trace of it
has appeared. I have questioned many students who
have come back to the school as to the profit they have
had from the instruction. They all tell me they have
found in the teaching resources they could apply in
their school work which made it worth while in some
cases to journey from the central part of the Missis-
sippi Valley to Cambridge for two or three successive
years. The change in their physical condition is strik-
ing. It would be instructive to you all to go on the first
day and see those raw recruits and see what is done with
them at the end of five weeks. I have had some
small share iu training recruits. I have uever, how-
ever, seen a body of people disciplined as rapidly as

those people are. It comes from tho fact that the sys-
tem is one of intensive work. All our Summer
School classes run on the theory that we are to re-

quire of them five or six weeks' work for the whole
day. There being no change of subject, they are
forced to give their attention to one matter for the
whole of the days of the short term. In that way, we
get a large measure of concentration.

There is another point to be noted. We have now

some thirty courses iu the Summer School, and our

experience has been that the courses in physical train-
ing have beeu most steadfastly attended ; there has
been less oscillation iu the numbor. In the other de-
partments of the school it is almost impossible to pre-
dict the attendance. There is no means of forecasting
the success of particular courses one year from the
experience you have for the next. With the courses
in chemistry this year, the numbers were reduced one-
half from last year, while the correspondence indi-
cated an increase. But iu the course in physical train-
ing there has been a steady growth. It is evident
that that work commands a more definite clientele than
that of any other course we have as yet offered to the
public.

President Eliot has made some allusion to the use of
physical training. I believe I am the only member of the
college faculty who has continuously and regularly re-

sorted to the gymnasium since it was opened. I was

born with an inheritance to long life, but with an in-
heritance to feeble body. My father, a graduate of
the medical school, saw the need of training for phys-
ical development and for quickness. The result of
that has beeu that though I entered life as a frail per-
son and had a very serious shock from the trials which
came to me iu the Civil War, by the use of this system
I have been able to keep a weak body iu such condi-
tion that though 1 have taught since 1865, I have
never cut an appointment. I have been able to keep
up with the work. By the use of regular exercise I
have beeu able to keep a frail body in a good service-
able condition up to fifty-five years of age, aud I can
still walk fifteen miles with no other effect than exhil-
aration ; I fully believe that that work cau control the
nervous system, and there is where my trouble has

been mainly. 1 believe, moreover, that a man can be
trained in his time-equation. I was not a quick boy.
My father undertook to have me trained in quickness
by shooting at balls thrown in the air and by fencing
and I was tried by Dr. Fitz for time-reaction a year
or bo ago and fouud a good deal quicker than any of
the boys he had tried up to that time. I am satisfied
that it is not a born capacity, but oue that was trained
into me in my youth.
It seems to me, in a word, from my watching of the

training in the gymnasium, that we have there a place
whence you can send all over the country any infor-
mation which can be given as to the use of the body ;
what that information is you medical men should
say.
Dr. II. P. Bowditch : Dr. Sargent has emphasized

the importance of training the muscles in order to en-
able the mind to act properly within its organized
frame-work. President Elliot has expressed some
doubt about tho matter, and wished we could have
some means of training the nerves. I think these two
views can be reconciled by considering that we really
do train the nerves when we train the muscles. The
nerve aud muscle have such a relation that the activityof one involves the activity of the other. The rela-
tion is so close, that one histologist has expressed it by
saying that the muscular fibre is a contractile termina-
tion of a nerve, the same organic structure. So that
we see clearly that training of the nerves is necessa-
rily associated with training of the muscles, and we
must remember that bringing the muscles into activityis not the only thing we do through the nerves, but
we often check their activity. We recognize the in-
hibitory as well as exciting processes of the nervous
syBtom. We learn by training to check the natural
reflex actions which would occur, and it is a very im-
portant part of education, and something which I
think cannot be too strongly emphasized. It is that
power of self-control which studentB learn in the gym-
nasium and learn in a great many other ways, too,
which constitutes a very important part of their phys-
ical training.
In regard to the question of time-reaction. I do

not remember that I expressed myself quite so posi-
tively as President Eliot seems to recall. I think I
probably said that no great change could be looked
lor in a person's time-reaction after be has once been
in training. After a time he reaches his maximum of
quickness ; and then I do not know of any way bywhich he can change it, because astronomers and
others concerned with the observations of the time-
reaction, recognize that oue person's time is necessa-

rily and always different from that of others.
President Eliot emphasized very rightly, I think,

the importance of open-air exercise. I could have
wished that Dr. Sargent bad spoken more fully uponthat subject. It seems to me that nothing takes the
place of open-air exercise. Work in even the best-
cared-for gymnasium is inferior to open-air exercise,
and I have been led to consider this lately by what I
have read in some recent German papers. I find a

strong reaction against the German Tumuntericht.
The Turnhallen are criticised as hot-beds of disease
by certain writers. It is claimed that the dust which
arises there is an obstacle to the health of the students,
bo dangerous that many parents are actually forbidding
their children going to them. The parents complain
that the children inva'riably after a short attendance

 The Boston Medical and Surgical Journal as published by 
The New England Journal of Medicine. Downloaded from nejm.org at SAN DIEGO (UCSD) on July 2, 2016. 

 For personal use only. No other uses without permission. From the NEJM Archive. Copyright © 2010 Massachusetts Medical Society.



are affected by catarrhal troubles, which they cannot
help associating with gymnastic work because there is
relief as soon as this work is stopped. It seems to
me that healthful out-of-door exercise ought to play a
more important part in physical training than the pre-
scribed exercises iu the gymnasium. A child, and
even a youth, if allowed plenty of time for unbending
and relaxation will naturally take quite as much exer-
cise as is good for him. A healthy young person
needs rather to be restrained than encouraged in tak-
ing exercise, if he has been brought up properly. It
seems to me the life that is led by a country boy, as
far as physical training is concerned, is ideal.
I think the gymnasium of the future will include

very much open-air accommodation, that we shall have
skating-rinks and fields for all kinds of out-of-door ex-
ercise summer and winter ; and I believo then our
students will show a very marked improvement. Not
that I do not appreciate everything that Dr. Sargenthas done. I sympathize with him in his desire to see

physical training put on a better basis and more fully
recognized in the college curriculum. If a badly de-
veloped student by putting himself under direction and
doing exercises conscientiously succeeds in building up
for himself a good, vigorous, physical frame, I con-
sider that he has shown fine moral qualities, and that
lie ought to have credit for it.
Dr. E. M. Hartwell : It seems to me that the

view of physical training Dr. Sargent has elaborated,
his description of the Summer School and his account
of its resources, aims and results, are of great interest
aud should encourage us much. At the saino time,
uiany conquests remain to be achieved before physicaleducation shall come into its own. 1 do not imagine
that any man in ancient or modern times has combined
"' himself all the qualities and accomplishments of tho
director of physical training .whom Dr. Sargent has
«old up to us as an ideal. I feel sure also that such
an one cannot be trained iu even a goodly number of
five weeks' couines at any Summer School. The
Summer School is a characteristic product of our time.
I am free to admit that the Harvard Summer School
of Physical Training is not only the oldest, but the best
We have. I also think that as time goes on, we shall
revise our opinions somewhat iu regard to summer
schools as a claBS, and consider them as concessions to
the very inadequate professional training provided for
Would-be teachers in many branches of education, and
1,1 physical education iu particular. Those of us who
have had to meet this question of physical training
Practically in the last ten or fifteen years, have had to
meet it as beat we could in our own way, and with
Very little aid from past experience in this country.We have not been able to find thoroughly well organ-
lzcd, steadily maintained courses in physical trainingor m school hygiene. It may be said with perfect
Justness and fairness that there íb to-day no university0r medical school or technical school or normal school
lu the country that offers sound, practical courses that
a'e up to date for the training of school hygieniststhough we need them badly.
I was much impressed by Professor Shaler's testi-

mony and that of Dr. Sargent as to the character aud
J)lr|t of tho pupils in the Summer School of Physical'aiiiing at Harvard. I have been a student in certain
umuaer schools beginning with that at Peuikese
a"d, and a looker-on in others. The kind of sum-
er school which Professor Shaler started iu connec-

tion with his geological field-work in Kentucky,
twenty years ago, aud the physical training school
which Dr. Sargent has built up seem to me to belong
to the best kind of summer school, because they in-
volve muscular exertion, and minister to the physical
improvement of those who resort to them. They are
uot simply devoted to serving up a menu of lectures
jumbled together iu such a way as to suggest an edu-
cational clam-bake. I am inclined to think that a

good many summer schools tend to produce brain-fog
and mental dyspepsia. If appreciation of physical
education shall expand and increase in the next
twenty years as it has in the last fifteen, we may hope
that at least one university will be generous and wise
enough to maintain theoretical and practical courses
in physical training comparable in some degree in
their tboroughuesss and excellence with those now

given in certain schools in Europe. The institution of
summer schools in physical education is a beginning,
but a beginning at the wrong end, as I think.

We need to recognize the importance of securing
the hygienic and educational effects of physical train-
ing upon the rising generation before our boys and
girls get into college. Much of the physical training
attempted in our colleges is primitive, elementary and
comparatively ineffectual because physical education is
inadequately provided for aud wretchedly conducted
in our secondary schools. 1 have had some experi-
ence in the university as well as the school field, and I
have studied the effects of physical training iu univer-
sities, colleges, secondary schools and common schools
in this and other countries. My observation and ex-

perience lead mo to hold that we are inclined to expect
too much from college and university departments of
physical training. Physical training, I take it, means

systematized muscular exercise uuder such condi-
tions, as tend to promote growth of the organism aud
the development and discipline of its motor powers,
aud 1 doubt very much whether it is possible to secure
the ends of physical training, in full measure, if it is
deferred till entrance to the college or the university.
If you purpose to get the full worth of instruction iu
gymnastics and training in games and athletic sports,
iu terms of bodily weight and height, aud iu terms of
bodily skill aud power, it seems to me you must bring
your physical training to bear upon the adolescent be-
fore his period of most rapid growth aud greatest plas-
ticity has passed. What President Eliot has said as
to the evidences of poor development afforded by the
collection of photographs of students at Harvard, aud
what Professor Shaler has said regarding the physique
of the average student, simply serves to strengthen
'my belief that the best place for moulding and en-

abling the rising generation by means of carefully
selected, rationally ordered, and steadily pursued
forms of physical training is iu lower schools, particu-
larly iu the secondary schools.

1 am not able to indulge in very rose-colored views
concerning the -organization of the departments of
physical training iu the colleges and universities of
this country. As a cIubb, they are too rudely organ-
ized to accomplish their proper work, or to serve as

satisfactory models for the preparatory schools. Our
faculties do not believe, apparently, and it has not
beeu told them, that physical training cau be and for
years has been, organized as a department of diversi-
fied aud progressive instruction. They know all about
Greece and Rome in a literary aud archasological way,
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if you please, but they fail to translate the lesson of
Grecian and Roman life into rules of action. Among
the Greeks not to be able to swim was counted as

great a reproach as not to know one's letters. But
Boston loses as many people from drowning every
year as from measles, largely, I take it, because Bos-
tonians do not learn to swim as the Greeks did.
In England where physical training is distinctively

of the athletic sort, the secondary schools play a
much greater part in physical education than is the
case with us. Interest iu out-of-door pastimes and
ability to engage in them heartily aud sensibly, is
much more widely diffused among English than
among American school-boys and collegians. Take
rowing, for instance. By great effort aud large ex-

penditure of time and money our larger universities
manage to maintain a university crew and to keep up
the form of class races. The procession of the boats
at Cambridge, Eng-, at the end of the May week,
brings out thirty eight-oared crews that have pulled in
four races. At Oxford I saw fifty eight-oared crews

iu the procession of the boats. The leading rowing
men of Oxford and Cambridge may be called on to
row half-a-dozen races of one sort and another iu the
season. They are seldom over-trained ; oue reason for
the larger number of able rowing men in the English
universities is that all through the period of public-
school life there is well-directed aud saue athletic
training, which is based frequently on very fair gym-
nastic training. The young men reach a higher geu-
eral level of performance and endurance thau with us,
because of their better training in boyhood and youth.
So long as physical training iu the preparatory and
high schools is what it should not be, we cau hardly
hope that it shall become what it should be in the col-
leges; but there seems to be little prospect of speedy
and radical reform in physical training iu the second-
ary schools at present. The colleges should demaud,
I think, that the secondary schools do their duty iu
this matter by bringing up their students in accordance
with wise aud well-tried forms of gymnastic and
athletic training. There has hardly been a commis-
sion appointed by an European government within ten
years to consider reforms in secondary education which
has not considered the matter of physical training,
which makes it the more regrettable that the American
Committee of Ten had nothing whatever to say upou
any branch of physical training in its report on Sec-
ondary Education.
I am far from denying that physical training is

slowly becoming more scientific and dignified and
effective as a department of endeavor, though we have
not brought together and applied as yet the results of
all the researches that bear upon its nature and effects.
But it is very interesting to note how much the neu-

rologists aro giving us in the way of facts and demon-
strations aud conceptions as the essential nature of
muscular action along the very line that President
Eliot has suggested,

—

the doctrine that physical train-
ing is more a matter of nerve training than muscle
training is no novelty. Kussmaul in his classical work
ou disturbances of speech, clearly recognizes the normal
element involved iu all forms of physical training, par-
ticularly the physical training which is resorted to in
remedyiug defects of speecii, such as stuttering, etc.
"Education" he says, "aims at controlling the ac-
quired and inherited reflexoB through intelligent and
ratioual motives." Donaldson in "The Growth of j

the Brain " defines education as " the modification of
the nervous central system." If we can win general
recognition for the fact that education in all its
branches involves the modification of the nervous sys-
tem through motor reaction to nervous stimuli, physi-
cal training will acquire new significance aud be ac-
corded its proper place in education. So long as uni-
versity authorities fail to perceive the true nature aud
significance of physical education, it is not strange that
school boards should cling to obsolete ideas and
methods. Physical training has been put iuto the
school curriculum largely on the ground that it would
take the place of recess, or serve to build up the
health and strength of the child so as to offset the
lacks and disadvantages he labors under from being a

city child. It is increasingly needful that all who are

responsible for the organization and control of our

schools, should view educational problems from the
standpoint of modern physiology and psychology else
they cannot understand the aims of physical education,
or of school hygiene. The value of a good physique,
of a well-balanced and full-grown neuro-muscular sys-
tem for the purpose of education is wofully misappre-hended by educationists. By rights women teachers
are entitled to a lower death-rate from consumption
than men. But here iu Boston instead of having a
lower death-rate from consumption than their brother
wage-earners, the women school teachers have a higherdeath-rate. So far as the vital statistics recently pub-
lished by the United States Central Bureau enable us
to judge, no class of wage-earners in Boston have so

high a death-rate from consumption as our female
school teachers, with the single exception of marble
and stone cutters. It is also true that Census Bureau
figures show that women school teachers in Boston die
faster than their sisters in the same occupation in New
York, Brooklyn, Philadelphia, Baltimore and Wash-
ington. It may be a mere coincidence, but I think
there is something more than coincidence in the fact
that Boston is the only one of these six cities that year
by year and decade by decade neglects the washing of
its schoolhouses. Apparently they have not heard as

yet in our school circles of the tubercle bacillus.
Dr. J. C. White : I think that I bad when I was

a boy, perhaps, the wisest Sunday-school teacher that
any boy was fortunate enough to possess. Instead of
giving leBsous in the Old and New Testament or cate-
chism to recite upon, we had for a Sunday-school
book a text-book on physiology. I should like to see
such a text-book put into every school, primary or

secondary, and all the physical training in secondary
and primary schools that ought to be given, but un-

fortunately that training does uot exist at preseut, and
thousands of boys go to college without proper physi-
cal training; and there is no doubt, I think, that at
least nine-tenths of them would bo better for some
physical training, such as I believe would be practi-
cally carried out if physical exercises of a certain kind
were made a compulsory exercise of their first year.
It should apply to every student, and should be under
proper direction and a sufficient number of teachers;
students should have a practical drill aud should be
examined upon it, and the progress iu their bodies
should be measured and giveu credit for, as well as

progress in the action of their nerve cells. I believe
that such a plan is practicable, and if the governing
bodies of Harvard would consider it seriously they
could carry it out. Wheu the president and I were
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in college together, we were obliged to go iuto a build-
ing for fifteeu or twenty minutes twice a day aud at-
tend a certain so-called religious, exercise. It was of
no use to most of us certainly, and that same amount
of time spent on physical training would have beeu of
Vastly more importance. I do not agree with Presi-
dent Eliot in some of his deductions from the activity
of mind and the accomplishments of certain exceptional
individuals who have had poor physical frames. I
think that the New England stock of a former gener-
ation did have poor physical frames and yet did good
intellectual work ; but I think the stock which has suc-
ceeded them has boen worse for their improper oulti-
vation of their bodies, and that is why we are obliged
to resort to this constant influx from the country to
keep up our city population to the standard which it
must have. I believe that Harvard College would
give a great lesBon to physical training in this countryby the mere fact that it made it a compulsory part of
its education, it would show the importance of it,
would react upon all the schools below and they must
not look, it seems to me, to the managers of secondary
schools to get this lesson; they must do it themselves
aud let the lesson work backwards and downwards.

Dr. G. W. FlTZ : In the summer of 1888 it waB my
privilege to attend the Summer School of PhysicalTraining in Cambridge, and for the past five years I
have been instructor there! It is with interest I look
upon tho students and see their earuest endeavor to
broaden their opportunity for work, aud it seems to
me that although the summer school cannot give a

complete training, as Dr. Hartwell has suggested, yet
it does much to extend the beneficial influence of
physical education in the schools. I wish to empha-
size one part of Dr. Sargent's paper, the educational
aspect of physical training. Although the reaction
tune per se canuot be shortened very much after the
individual has gained experience with the testing
apparatus, yet the complicated responses which indi-
viduals make are appreciably shortened, because in the
reaction of the individual to his environment, he is
constantly making adjustments which depend chiefly
Upon his ability to see the conditions which determine
what movements shall be made, and the educational
Result is distinctly in this direction. This power is
gained in the games and plays of childhood, and con-

stantly exercised during life. Everything that one
does is done in response to his perception of conditions.
*f he is accustomed to conditions which call for im-
mediate response, he is trained iu quickness. If his
•"espouses are of a slow order, the demaud being for
deliberate reactions, he is not trained in quickness. In
civiljzeri life where the individual is largely protected,th-e teudency is to dignified and deliberate reactions,
aud the opportunity of the individual to become
rained in quickness is lessened, especially if he does
'°t have the freedom for general exercise possessed
y the country boy. Gymuastic work is a substitute
0r the natural conditions which bring out the quick-ess of perception aud furnish opportunity for varied
^actions, and these conditions have to be made broad
demand as much of ability as possible. It is not
"y m simple movements, or of certain sets of move-
uts that a boy or a girl should be trained ; it must
111 such a way as to increase the power to meet un-

„
Pe°ted conditions. This is what he gains in the

*jeme8 and sports of childhood and youth. It is the
mand for quickness of perception and response

which makes the test, and success in base-ball, foot-ball
or whatever game he engages in, is the measure of his
power. The games which call for quickness, with
extreme accuracy of response, as tennis, are the ones
which make a classification of players easily possible
in grades of ability. Dr. Sargent has emphasized the
undesirability of developing a professional class and
giving them exclusive opportunity.All of us recoguize the fact that exercise has a hy-
gienic value, but I think we do not appreciate how far
that is important in the development of the individual.
The medical profession is only beginniug to realize
that drugs are uot the most important remedies, that
their power over cell nutrition is comparatively slightand eutirely indirect, while, on the other baud, all the
tissues are co-ordinated through the nervous system,
so that activity is balanced throughout the body and
any influence brought to bear to bring about increased
work by any Ubbuo finds its response in the increased
activity of the other tissues. The natural stimulus to
all the tissues of the body is exercise, and that is not
simply the true remedy, but the true priuciple of the
development of power. The remedy side has been
mentioned as exceedingly important. It seems to me
it is only relatively important, for if we could only get
rid of the necessity for the remedies, we would be iu a
far happier condition. We must not concern ourselves
exclusively with either college or secondary or primary
schools, but rather with the home surroundings ; for it
is in the home a physician can have his chief influence,
and the early years are the most important in the
child's development. Although wo see exceptional
individuals of strong minds in weak bodies, yet 1 think
we must recognize the probability that such individ-
uáis would be more capable of mental exertion if
physically stronger, and thus realize the full impor-
tance of Dr. Sargent's proposition.
Dr. P. C. Knapp: It would be futile, I thiuk, to

deny that muscular training has a distinct effect iu
education ; but I think that Dr. Bowditch aud Dr.
Fitz rather overstate the question by saying that the
nervous system really ends in a contractile fibre. The
contractile fibres which are brought into play by any
system of gymnastics influence only a minority of the
nerves of the body. The whole association system
and the sensory syBtem are quite apart from the com-

paratively few motor nerves which are set iu action by
any system of muscular exercises. Although I do be-
lieve that muscular exercise has a certain remedial
influence, I do not think that muscular development is
by any means the essential, as President Eliot has
just said, with regard to the question of endurance.
In a single family 1 know, the members of the family
capable of the most endurance, of the most intellectual
work, are those who have tho poorest muscular devel-
opment; but they do have the greatest capability of
sleeping at auy time, and they have a practically per-
fect digestion. Those two factors

—

the power to

sleep and the good digestion — are of far greater
value in estimating a person's powers of endurance
than the mere questioii of musculur development. We
see that in neurasthenics. Other things being equal,
if we find a neurasthenic patient who can still sleep
and can digest food properly, the prognosis is vastly
better.

I learned a while ago some rather interesting points
in regard to reaction time. Prof. Shaler has just said
that he believed his reaction time has been very much
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shortened by his muscular training. 1 think that is
possible, but when Prof. Shaler began his muscular
training the question had been very little studied. A
contest was instituted iu New York between some ex-

pert fencers and some new beginners as to the quick-
ness with which they could make a lunge at a given
mark at a word of command. The expert fencers hit
the mark much more quickly, but as each stage of the
entire process was carefully measured the expert
fencers had a longer reaction time. They started in
on the lunge after the other men, but finished up the
lunge after they once got started in very much quicker
time, their muscles acted quicker, but their reaction
time was slower.
Dr. Sargent : I waut to say one word in confirm-

ation of the last speaker who addressed us. What he
says is verified by my own experience. Now, it seems
to me that this very fact is one of the most valuable
facts for the gymnasium trainer to know about. I
thoroughly believe that a large amount of muscular
work lengthens reaction time, that is, deadens nervous

irritability, and that is just what we use it for with the
nervous patient. The first thing done is to gradually
put the patient into heavy muscular work to reduce
muscular irritability aud make him less responsive to
the'wear and tear of life. The assertion of President
Eliot in regard to being able to reduce this nervous

irritability by taking muscular exercise is in confirma-
tion of this fact. I think he ought to have stated that
he devoted considerable time during his college career
to athletic exercises.

During my practice iu New York it was largely in
the remedial way, as my clientèle was made up largely
of the patients of physicians ; and I learned one or two

very important lessons. I had a class of men come to
me who were overworked intellectually, and sent by
their physicians because they were irritable, had con-,
gestive headaches, and found it impossible to get good
sleep. They were rapidly becoming nervous wrecks.
I started them ou a certain class of work. I thought
they needed to stimulate the circulation generally.
Some of them came to me aud complained that they
had more headache than before. Others came back
and said they were cured, I inquired into the historyof these cases, and came to the conclusion that those
men who had had athletic work or physical exercises
in their youth and developed their muscular system,
thus opening up uew avenues for the blood, when they
took exercise simply relieved the brain of blood pres-
sure because they had somewhere for the blood to go.
The other cases were poorly developed, aud had not
been accustomed to muscular exercises. The moment
the heart was stimulated the blood flowed to the freest
channels, which were in the head, and they were sub-
ject to headaches. I think that is one reason why the
muscular system of brain workers should be well de-
veloped.
I waut to say that the corporation has made pro-

vision for out-of-door gymnastic exercise at Harvard.
We propose to take the gymnasium classes out in the
open air when the weather will permit of it.I think the reaction against gymnastics in Germany
is due to their miserable gymnasiums generally. They
are ofteu over or back of bar-rooms aud beer saloons,where the fumes of tobacco smoke permeate the build-
ing. Many are in basements, small and meagerlylighted. I know of only one first-class German gym-nasium in this country, and that is in Chicago.
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RARE ANOMALIES OF THE PHALANGES
SHOWN BY THE RÖNTGEN PROCESS.

The picture on the opposite page exhibits an ex-

tremely rare anomaly of the phalangeal bones shown
by the Röntgen process. The picture is taken from a

patient at the Boston City Hospital, by the kind co-

operation of the Department of Physics at the Massa-
chusetts Institute of Technology with gentlemen con-
nected with the hospital. The picture has a twofold
attraction : (1) as an excellent example of the new

process : (2) as an instance of an interesting and in-
structive anomaly. In the subject of the picture both
hands present the same peculiarities, as follows :

Length of each forefinger, 8 cm. ; of the secoud fin-
gers, 11 om. ; of the third fingers, 11-J cm.; of the
fourth fingers, 1\ cm. ; the middle phalanx of each
forefinger is wanting; the distal phalanx of each little
finger is turned in, aud the middle phalanx is quite
rudimentary. The second and third toes of each foot
are webbed ; the first toe of each foot is very movable,
and can bo extended to a little more than a right an-

gle. An aunt and two children of this individual have
the same anomalous conditions of bauds and feet.
In similar cases which have been recorded, the

proximal phalanges sometimes tend to supply the de-
fect in length of the finger.

Dr. Thomas Dwight, Parkman Professor of Anat-
omy at the Harvard Medical School, has kindly fur-
nished the following list of similar cases:

Gillotto1 showed tho skeleton of a female hand, In which tho
second phalanges wore vory short. In tho middle and littlo
fingers they joined tho proximal phalanges. Other extremities
could not bo examined.
Gruber2 reported tho case of a young man witli defect of tho

second phalanges on all fingers and toes. Tho peculiarity ex-
isted in his father's family.

Fort11 roports six cases of small second or torminal phalanges.
In a woman of fifty tho right middle finger had a phalanx want-
ing ; thore seoms no doubt that it was the secoud. A man had
' Hull. Soo. d'Anat., Purls, 1870, xlv.• Oestreich. Zeltscbl't. praet. Heilkuude, 18G5.
» Difformités dos Doigts, 1861).
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